
wau1ces11a 
Cherr,-Burrell 

Read and understand this manual prior to installing, 
operating or maintaining this pump. 

Waukesha Pump 
SANITARY 11 DO 11 SERIES

SERVICE ONLY 

OPERATION 

MAINTENANCE 

& PARTS LIST 



Section 

I 

II 

Ill 

IV 
V 

VI 

VII 

VIII 

IX 

X 

TABLE OF CONTENTS 

Receiving and Warranty ............................................ . 

Installation ...................................................... . 
Start-Up Check List ............................................... . 
Troubleshooting a Pumping System .................................. . 

Operation ....................................................... . 
Fluid Head Disassembly - All Models ............................... . 
Fluid Head Assembly - All Models .................................. . 

Maintenance .................................................... . 
Visual Checks .................................................. . 

"Feel" Checks ................................................. . 

Seal Maintenance ............................................... . 
"O" Ring - DO Style Single and Double ............................ . 

Annual Maintenance ............................................. . 

Factory Reconditioning ............................................ . 

Disassembly Procedures ........................................... . 
Gear Cover and Gears - All Models .................................. . 

Shaft Removal ................................................. . 

Model 2 ....................................................... . 

Models 3, 10, 16, 25, 55, 100, 125 and 200 ........................... . 

Assembly Procedures ...................................... -...... : . 

Model 2 ....................................................... . 
Models 3, 10, 16, 25, 55, 100, 125 and 200 ........................... . 
Gear and Gear Cover Assembly - All Models ......................... . 

Back Face Clearance ............................................ . 

Reference Tables and Repair Parts List ............................... . 
Vented Cover .................................................. . 

Model 2-DO ................................................... . 

Model 3-DO ................................................... . 
Models 10-DO and 10-GT ........................................ . 

Model 16-DO .................................................. . 

Page 
2 

5 
10 
11 

15 
15 
17 

19 

19 

20 
21 
21 

22 

23 

23 
23 

24 
24 

25 

27 

27 
28 
31 

32 

33 
34 
37 

39 
41 
43 

Models 25-DO, 25-TO and 25-GT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Models 55-DO, 55-TO and 55-GT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
Model 100-D0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 
Models 125-DO, 125-TO and 125-GT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Models 200-DO, 200-TO and 200-GT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 



SECTION I 

RECEIVING AND WARRANTY 

FACTORY INSPECTION 

Each "WAUKESHA" pump is shipped completely assembled, lubricated and ready for use. The 
"WAUKESHA" pump is a precision product, designed to provide long, trouble-free service in a properly 
designed system with normal maintenance. 

RECEIVING INSPECTION 

Ports are covered at the factory to keep out foreign objects. If covers are missing or damaged, a thorough 
inspection of fluid head, by removing pump cover, is recommended. Be sure pumping head is clean and 
free of foreign material before rotating shaft. 

LOSS OR DAMAGE 

If your pump has been lost or damaged in transit, file a claim at once with the delivering carrier. They have 
signed the Bill of Lading acknowledging that the shipment has been received from us in good condition. 
Our responsibility for the shipment has ceased. 

We will of course assist you in every way in collecting claims for loss, or damage, however, we are not re
sponsible for the collection of claims or replacement of material. 

WARRANTY 

To insure full warranty coverage of your new pump, be sure to fill out the "Warranty Validation" form, 
shipped with your pump, to properly describe your pumping system. This will enable the factory to have a 
complete file on your pump and provide a ready reference for trouble shooting if problems develop. 
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WARRANTY

PROVIDED THE ITEMS COVERED ARE USED AS RECOMMENDED AND HAVE NOT 
BEEN SUBJECTED TO ACCIDENT, Al TERATION, ABUSE OR MIS-USE, SELLER 
WARRANTS EVERY PART MANUFACTURED BY IT TO BE FREE OF DEFECTS OF 
MATERIAL AND WORKMANSHIP AND UPON PREPAID RETURN OF DEFECTIVE 
MATERIALS OR COMPONENTS, WILL SHIP REPLACEMENT PARTS TO PUR
CHASER F.O.B. SHIPPING POINT. All PARTS OR COMPONENTS NOT MANU
FACTURED BY SELLER ARE WARRANTED ONLY TO THE EXTENT OF THE WAR
RANTY OF THE RESPECTIVE MANUFACTURERS. ALL CLAIMS FOR 
CONSEQUENTIAL DAMAGES ARE EXPRESSLY WAIVED BY PURCHASER AND 
THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES EXPRESSED OR IM
PLIED. 

waukesha 
Cherr,-Burrell 

�
611 Sugar Creek Rd. / Delavan, WI 53115 

414-728-4320 I Fax: 414-728-4320 / 1-800-274-9468

����i()o� ,,,.,.,.,.,.,,,.

WARRANTY VALIDATION

(Please fill out in full and return to Waukesha) 

Customer Name: ,J • 0 • ( C. • P.O. No. W - Z. S" 0 (o

Addross: / bl O ,.,. s;-, Start Up Date:��
--

Ati'/ Tow N, v.S.A. 

Distributor U µ lie rJ O \,\) rJ Shipped Date: ___ _ 

Pump Model .b S: G T Serial No. l i t.l, t.( S ':) Speed 3 0 0

Drive Type VAR. SPEED (�.r-- .f'to) H.P. __ 7_,__• �--

(See other side) 
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INSTRUCTIONS FOR 

IN WARRANTY REPAIR 

"If your "WAUKESHA" pump has been in use less than one year and becomes 
defective, it may be returned to Waukesha Pumps in accordance with the 
Warranty on reverse side. 

In the event that the pump qualifies for "free repairs", it will be repaired and re
turned to you prepaid. If it does not qualify for "free repairs", you will be so ad
vised, and the reason therefore given. You will also be informed of the cost in
volved in making the necessary repairs, and in such event, no work will be 
undertaken to repair the pump, until after you have requested that the neces
sary repairs be made and you will have approved the charges for the same". 

This guarantee is based upon your date of purchase. Please fill in the follow
ing information now. If service becomes necessary, return this form with letter
of transmittal. 

Date of Purchase Size of Pump 

Name of Your Company Serial Number 

-
- - ----- ------- -------- - ------------ -------------------------------

WARRANTY VALIDATION 

(Please fill in as much as possible) 

Fluid Name/TypeCOf''!\ Syr-� p

Viscosity ll O 00 CPS ____ SSU 

Temp. I I{> °F S.G. f. ,_ C" V.P._!__ 
. 

Solids . % Particle Size __ _ 
..;;. 0 1 S:SOA-ve O 

Particle Description _______ _ 

□ Abrasive I XI Nonabrasive 

Inlet __ 'f.....___ NIPA Outlet ro PSI 
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SECTION II 

INSTALLATION 

The installation of your Waukesha pump and its piping system should follow good practice to give op
timum performance, and be in accordance with local codes and restrictions. 

All system equipment, such as motors, sheaves, drive couplings, speed·reducers, etc., must be properly 
sized to insure satisfactory operation of your Waukesha pump within its limits. 

CAUTION: Waukesha pumps are positive displacement, low slip design and will be severely damaged if 
operated with closed valves in discharge or inlet lines. Pump warranty is not valid for damages caused by 
a hydraulic overload from operation or start-up with a closed valve in the system. 

PUMP INSTALLATION 

The installation of your Waukesha pump and its piping system should follow good practice to give 
optimum performance. 

1. Installing the Pump and Drive Unit. 

Pumps of this type and size are generally mounted on a common base plate with the drive.

The unit can be installed in the plant location in several ways: 

Permanent installation on foundation with bolts and grout. 

Level unit before grouting. 

Leveling and/or vibration isolation pads. 

Many commercial types available. 
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Adjustable leg base, commonly used for sanitary pumps. For washdown under base. Can be easily 
moved or repositioned. 

Portable bases-for movement to different locations. 

2. Good Piping Practice.,

All piping to the pump should be supported independently, to minimize the forces exerted on the pump. 
Such forces can cause misalignment of pump parts and lead to excessive wear of rotors, bearings 
and shafts. 

Piping support: 

Weight of piping and fluid-support piping 
independently with hangers or pedestals. 
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Thermal expansion of piping-can cause tre
mendous forces. Use thermal expansion joints to 
minimize forces on pump. 

Flexible joints can also be used to limit the 
transmission of mechanical vibration. Anchor 
free ends of any flexible hose in system. 





A particular relief valve design will have a charac
teristic curve such as shown. The "cracking pres-
sure·· can usually be set by spring adjustment. or BY-PASS 

by adjustable pneumatic pressure, etc. Flow will PRESSURE 

begin to bypass when this "cracking pressure" is 
reached. As flow increases through the bypass. 
the system pressure will also increase. CRACKING 

PRESSURE 

The pressure increase for a given valve design depends on the valve setting. the flow rate. and 
the viscosity of the fluid being pumped. If the full-flow bypass pressure exceeds the maximum 
allowable for the particular pump and piping system. an oversize attachable relief valve may 
sometimes be used to limit the full-flow bypass pressure to an acceptable value. 

Pressure Gauges 

Inlet Side-Strainers and Traps. 

Inlet side strainers and traps can be used to pre· 
vent pump damage from foreign matter. Selection 
must be carefully made as clogging can easily 
occur, restricting the inlet, causing cavitation and 
flow stoppage. 

Pressure and "Vacuum" gauges provide the 
easiest wa� to tell you something about the pump 
operation. 

• Normal or abnormal pressures
• Overload conditions
• Indication of flow
• Changes in pump condition
• Changes in system conditions
• Changes in fluid viscosity

Wherever possible-install gauges!! 

3. Alignment of Pump to Drive.

Pumps and drives which are ordered from the factory and mounted on a common base plate are 
accurately aligned before shipment. The alignment should be re-checked after the complete unit has 
been installed and the piping completed. Periodic re-checking is advisable during the pump service life. 
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In-line Drives. For initial pump installation. and for re-checking alignment. .the following steps are 
advised. 

A flexible coupling should be used to connect the drive to the pump. Many different types are available. 
including couplings with slip or overload provision. 

RUBBER 
CUSHIONED 

GEAR 
TYPE 

FLEXIBLE 
MEMBER 

DETENT SUP 
OVERLOAD 

FLUID 
COUPLING 

A !lexible coupling is used to compensate for end play and small differences in alignment. The pump and 
drive shaft should be aligned as closely as is possible. 

Checking angular alignment: 

Using feeler gauges, or taper gauges. 

Adjust to get equal 01mension at all 
points-at the same time set space be
tween coupling halves to manufacturer's 
recommended distance. 

,,-..._ MOVE DRIVE ,. 

D

"'°'° 

��EELER OR TAPER GAUGE 

"SHIMS AS NEEDED 

CHECK AT 4 POINTS AROUND 
COUPLING-EVERY 90' 

Checking Parallel Misalignment: 

Using straight edges and shims: 

SHIM HEIGHT AS 
NEEDED 

�::::::::::::�.:-:::::::::::::::::::::::::::::::::::::::::::::�==::::::=�::=:::::::::::::::=-..... 

After piping is complete, and drive and couplings are aligned. turn pump shaft manually to see 
that it turns freely without bindinq. 

Check rotation direction of drive to see that pump will rotate in proper direction. Facing "Liquid End" of 
pump: 

@_,--..___

Fig. 1 TOP SHAFT 
DRIVE 

LOWER SHAFT 
DRIVE 

LOWER SHAFT 
DRIVE 

THEN CONNECT COUPLING HALVES 
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TOP SHAFT 
DRIVE 



Aligning belt and chain drives. 

Using straight-edges and visual check: 

Move drive to correct angular 
and parallel misalignment. 

_L 

T 
I I 

, 

[ 
---

., 
I I 

] 

. 

__l_ 

-r 
KE 
TO 

EP DISTANCE 
MINIMUM 

After piping is complete and before belts are installed. turn pump shaft manually to see that it turns 
freely. 

Check rotation direction of pump to see that pump will rotate in proper direction (see figure 1 ). 

Then install belts and tension them correctly. 

SECTION Ill 

START-UP CHECK LIST 

The Waukesha Pump is a positive displacement pump and thus can develop very high pressures. To pro
tect lines, equipment and personnel, certain precautions must be taken. 

1. Review Section 11, particularly "Relief Valves." Install relief valves if needed in system. 

2. Check that piping and pump are clean and free of foreign material, such as welding slag, gaskets, etc.
Do not use pump to flush system.

3. See that all piping connections are tight and leak-free. Where possible, check system with "non
hazardous" fluid.

4. Check to see that pump and drive are lubricated. See Section V. Install breather screw. Check Drive
Lubrication Instruction.

5. Check that all guards are in place and secure.

6. Seals: Packing - supply flushing fluid if needed. Leave packing gland loose for normal 'weepage'!
Make adjustments as initial conditions stabilize, to maintain normal weepage. Mechanical seals with
flushing - supply ad.equateflow�of.clean.J1ushing fluids.

7. See that all valves are open on discharge system, and that free flow path is open to destination.

8. See that all valves are open on inlet side, and that fluid can reach pump.

9. Check direction of pump and drive rotation (jogging is recommended).

10. Start pump drive. Where possible, start at slow speed, or jog.

Check to see that liquid is reaching pump within several minutes. If pumping does not begin and stabi
lize, check items under "No Flow" or "Insufficient Flow" in Section IV, Troubleshooting a Pumping 
System. 
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SECTION IV 

TROUBLESHOOTING A PUMPING SYSTEM 

TROUBLESHOOTING A PUMPING SYSTEM 

Once a pump is properly selected and installed in a system. operation should be troublefree However. in 
existing systems. or as pump and system conditions change. problems may develop Following are some 
troubleshooting hints to help identify and solve problems. 

Problem 

No _flow. pump 
not turning 

No flow. pump 
turning 

No flow. pump 
not priming 

Probable Causes 

Drive motor not running 

Keys sheared or missing 

Drive belts. power transmission 
components slipping or broken 

Pump shaft. keys. or gears sheared 

Wrong direction of rotation 

Valve closed in inlet line 

Inlet line clogged or restricted 

Air leaks due to bad seals or prpe 
connections 

Pump speed too slow 

Liquid drains or siphons from 
system during off periods 
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Solutions 

Check resets. fuses. circuit breakers 

Replace 

Replace or ad1ust 

Inspect. replace parts 

Reverse 

Open valve 

Clear line. clean filters. etc. 

Replace seals: check lines for 
leakage (can be done by air 
pressure. or by filling with liquid 
and pressurizing with air) 

Increase speed. Filling inlet lines 
with fluid may allow initial 
start-up. Foot valve may solve 
start-up problems permanently. 

Use foot valve or check valves 



Problem 

No flow. pump 
not priming 

No flow 

lnsuff1c1ent flow 

Fluid vapor1zat10n 
( starved pump inlet) 

Probable Causes 

·A1r
° 

lock. Fluids which • gas off ... 
or vaporize, or allow gas to come 
out of solution during off periods 

Extra clearance rotors. worn pump 

Net inlet pressure available too low 

On Vacuum inlet system. On 
initial start-up.atmospheric "blow 
back prevents pump from 
developing enough differential 
pressure to start fiow. 

Relief valve not properly adiusted. 
or held off seat by foreign material 
(flow 1s being recirculated to inlet) 

Speed too low to obtain 
desired flow 

Air leak due to bad seals or 
pipe connections 

Strainers. foot valves. inlet f1tt1ngs 
or I mes clogged 

Inlet line size too small. inlet line 
length too long. Too many fittings 
or valves. Foot valves. strainers too 
small. 

NIPA too low 

NIPA too low 

*NIPA - Net Inlet Pressure Available at Pump
NIPR - Net Inlet Pressure Required by Pump
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Solutions 

Manual or automatic air bleed from 
pump or lines near pump 

Increase pump speed. use foot 
valve to improve priming 

Check NIPA, NIPA*, recalculate 
system. Change inlet system as 
needed. 

Install check valve in discharge line 

Adjust or clear valve 

Check flow-speed curve 

Replace seals. check inlet fittings. 

Clear Lines. If problem continues, 
inlet system may require change 

Increase inlet line size. Reduce 
length. minimize direction· and size 
changes, reduce number of fittings. 

Raise liquid level in source tank 

Increase by raising or pressurizing 
source tank 



Problem 

Fluid vaporization 
("starved" pump inlet) 

Insufficient flow. fluid 
being bypassed 
somewhere 

Insufficient flow. 
high slip 

Noisy operation 

Probable Causes 

NIPA too Low 

Fluid viscosity greater 
than expected 

Fluid temperature higher than 
expected (vapor pressure higher) 

Relief valve not adjusted or jammed 

Flow diverted in branch line, open 
valve. etc. 

Hot (HC) or extra clearance rotors 
on "cold" fluid. and/or low 
viscosity fluid 

Worn pump 

High pressure 

• Cavitation 

High fluid viscosity, 
High vapor pressure fluids, 
High temperature 

NIPA less than NIPR 

• Air or gas in fluid 

Leaks in pump or piping 

Dissolved gas or naturally 
aerated products 

• Mechanical noises 

Rotor to body contact 

Improper assembly 
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Solutions 

Select larger pump size with 
smaller NIPR 

Reduce pump speed and accept 
lower flow, or change system to 
reduce line losses. 

Reduce temperature. reduce speed 
and accept lower flow or change 
system to increase NIPA 

Adjust or clear 

Check system and controls 

Replace with standard clearance 
rotors 

Increase pump speed (within limits). 
Replace rotors, recondition pump. 

Reduce pressure by system 
changes 

Slow down pump, reduce 
temperature, change system 

To increase NIPA or reduce NIPR, 
see Engineering Manual 

Correct leaks 

Minimize discharge pressure. Also 
see "Cavitation" above. 

Check clearance with shims. 
See pages 46 and 47. 
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DELAVAN, Wl  53115 U.S.A.

CUSTOMER SERVICE TELEPHONE
1-800-252-5200 OR 262-728-1900

TOLL FREE TELEFAX
1-800-252-5012 OR 262-728-4904

95-03011 


